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What led you to move from physics to neuroscience? A mixture of 'push' and 'pull'. Like many a student before me, I was feeling rather fed up with my doctoral research. It was about why disk galaxies have their beautiful spiral arms, and while this is a fascinating question the day-to-day work just involved writing a lot of Fortran code to solve a set of differential equations, and it seemed rather remote from anything that anyone would care about. So I diverted myself by attending lectures on neuroscience. I had not studied biology beyond the age of 16, so it was a revelation to me. I remember one lecture that showed the orientation tuning curves from Miller et al.'s paper on the cricket cercal sensory system (J. Neurophysiol. (1991) 66, 1680-1689) -four neurons with peaks at 45°, 135°, 225° and 315°. At that point, I had no idea that it was even possible to record activity in individual neurons let alone that a biological system could act in such a lawful way. I was and remain in complete awe of Hodgkin and Huxley's work on the action potential. So I became very excited about the possibility of moving into biology and applying mathematics to living systems.
Was it easy to make the transition?
To address my woeful ignorance of biology, I took two excellent courses with the Open University: 'Biology: brain and behaviour' (SD206) and 'Human biology and health' (SK220). I wasn't at all sure how to move into biology, but I had a breakthrough when I went to see Julian Jack at Oxford University's Laboratory of Physiology. He was incredibly encouraging and supportive, and he helped me to apply for a Training Fellowship in Mathematical Biology: a scheme that the Wellcome Trust was running at that time specifi cally to help people with maths skills to move into biology (or biologists to acquire maths skills). This funded me for four years, during which time I obtained Oxford's then-new MSc degree in Neuroscience. By the end of that time, I was starting to feel like a proper neuroscientist.
How did you come to study stereoscopic vision? I was fi rst exposed to stereo vision when I went to talk with Andrew Parker during my Wellcome Fellowship. I remember him drawing a Keplerian array and explaining the stereo correspondence problem to me. For my MSc in Neuroscience, I had to choose two research projects: I ended up choosing a psychophysics project with Richard Eagle and a computational one with Andrew Parker and Bruce Cumming. As both projects were on stereopsis, I thought that they would go well together -they did and I never looked back! Tragically, Richard died suddenly during my time in his lab. I really regret not having had a chance to get to know him better; I am sure we R112 Current Biology 29, R105-R119, February 18, 2019 © 2019 Elsevier Ltd.
would have become fi rm friends and collaborators like I have with so many of the other people I met during this time.
Steven Pinker has a great paean to stereopsis in Chapter 4 of his book How the Mind Works that begins, "stereo vision is one of the glories of nature and a paradigm of how other parts of the mind might work". I saw fi rst-hand how true this is during the four years that I spent in Bruce Cumming's lab at the National Eye Institute. More recently, it's been fascinating to turn my attention to stereopsis in praying mantids. These are the only invertebrates known to see in stereo, and I'm very excited about exploring this completely different form of stereopsis.
Do you have a scientifi c hero?
That would probably be a nineteenth-century Prussian with an impressive moustache: Hermann von Helmholtz. I fi rst knew him to be a physicist so was amazed to discover that he had made even greater contributions in 'physiological optics'. I haven't read all of his magnum opus, but I've always enjoyed the parts I have, complete with snarky asides about Ewald Hering. He was astonishingly ahead of his time, e.g. in developing the theory of perception as unconscious inference. Sometimes I think much of vision science is just fi lling in the details of Helmholtz… Do you feel a push towards more applied science? How does that affect your own work? Yes, in the UK there certainly is such pressure. I'm not sure whether it's a good thing for science overall. However, personally, I have been gradually developing the applications of my own work. I'm working with industry to apply vision science to the development of next-generation visual displays, and I am using such displays myself to develop better clinical vision tests for children. I'm also exploring any possible applications of the stereo vision of the praying mantis for robotics. I fi nd such applications really interesting and rewarding -though sometimes it's embarrassing when vision science can't answer apparently basic questions. And it's defi nitely motivating to think that your research might make a difference in the near term. So I consciously try to make sure that my research includes basic, clinical and industry-relevant strands.
What would you tell a young person are the pros and cons of a scientifi c career?
The great pro is the science. Neuroscience is such an exciting and rapidly developing area within which to work -I try never to forget how lucky I am to be paid to think about such cool ideas. I love the fact that I'm always learning, adding skills and trying to master new material and new literature -it never stops! I also love scientifi c culture -its truly international nature, the openness to ideas, the 'holy obligation to strive for truth' discussed by Ione Fine and Horace Barlow in previous Q & As. There are considerable cons though, so I can't be too surprised at how many talented young people leave academia. The lack of job stability -being on short-term contracts until one is well into one's 30s or beyond and often needing to move nationally or internationally between jobs -is a barrier to family life. The constant rejection, of grants and papers, is a challenge to resilience. I worry about the high rates of mental illness that have been reported amongst PhD students and early career researchers, and I wonder how much this refl ects structural problems in science.
Given these issues, how easy is it to combine science with family life?
It has been relatively straightforward for me, but I'm very aware of how lucky I've been, most of all because I'm married to a wonderful man, Marc, who is an amazing father. He's never complained about being left to look after the kids at home while I go off to attend a conference or pursue a collaboration; he was even happy to move to the States for my career. Luckily, he's a teacher, which is a career that complements that of an academic very well -he can do the school holidays and I can do the last-minute 'sick child' days. Parental leave for young scientists is getting better in the UK, but it still needs work to minimise the career hit I think, and more could be done to help with fl exible and affordable childcare. Being a parent is the joy of my life and certainly puts everything else into perspective -so long as the kids are all right, scientifi c failures are no big deal.
